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(54) SYSTEM FOR MAKING SPECTACLES TO ORDER 

(57) This is an eyeglasses made-to-order system 
wherein an operator determines eyeglass specifications 
necessary for ordering eyeglasses, including necessary 
items relating to each structural member of the eye- 
glasses, with an interactive system using means includ- 
ing a computer-controlled display screen; wherein any 
of a plurality of types of basic frame designs prepared in 
advance is selected from the abovementioned display 
screen; and the optimum eyeglass specifications 
reflecting the consumer's preferences can be deter- 
mined on and ordered from the display screen by arbi- 
trary changes to the structural members of the 
eyeglasses, including frame type, lens shape, and 
parts, based on the selected basic frame design. 
Accordingly, eyeglasses with a design which are more 
reflective of the eyeglass consumer's preferences can 
be determined and ordered quickly using only the pro- 
cedures deemed necessary by the operator. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to an eye- 
glasses made- to-order system for determining an eye- 
glass design to reflect the preferences of the 
eyeglasses consumer using a computer-controlled dis- 
play screen; and the present invention also relates to 
methods applied to this system: a method for generat- 
ing synthetic images to overlay portraits and eyeglass 
frames, a method for determining the positions of the 
endpieces and bridge of the eyeglasses, and a method 
for changing the eyeglass frame type. 

BACKGRQUNP ART 

[0002] Before now. a method was proposed 
wherein the portrait (facial image) of an eyeglass wearer 
(eyeglass consumer) is captured with a computer using 
computer graphics methods; the characteristics of the 
facial features are analyzed using predetermined proce- 
dures; and the form of the eyeglasses is designed by 
applying predetermined design rules to the results of 
the analysis (See Japanese Patent Laid-open No. H5- 
35827 and Japanese Patent Laid-open No. H7-1 68875, 
for example). 

[0003] Compared to prior general methods wherein 
the eyeglass designs are determined without consider- 
ation of the differences in eyeglass wearers' facial fea- 
tures, the abovementioned conventional method has a 
greater possibility of attaining an eyeglass design which 
better suits the facial features of the eyeglass wearer 
because the characteristics of the facial features are 
analyzed by computer and a design is generated to fit 
the facial features. 

[0004] However, in the abovementioned conven- 
tional method, a computer mainly performs the proce- 
dures for analyzing the characteristics of the facial 
features and selecting the design to suit the characteris- 
tics thereof. In other words, the analysis of the charac- 
teristics of the facial features and the determination of 
the design to fit those analyzed characteristics is in this 
method essentially made by the people who created the 
system software, such as the designers and program- 
mers. Consequently, the designs attained inevitably 
depend greatly on the sensibility and thinking of the 
people who created the system software. 
[0005] However, design preferences differ greatly 
from person to person; it is hard to imagine that the sen- 
stoility of a specific designer would be accepted by all 
people. Accordingly, the abovementioned conventional 
method attains results which are satisfactory in the case 
where the sensfoility and so forth of the designer act in 
a positive direction, but at the same time, there is a con- 
siderable possibility that the reverse case will occur. 
Moreover, the essential processes in the abovemen- 
tioned method are determined in advance by the com- 



puter software, starting with a process to capture the 
facial image, and there is little room for operator choice. 
In determining the design, all of the predetermined 
processes are carried out automatically. As a result, 

5 there is a possibility that time will be used unnecessarily 
in determining the design in some cases. 
[0006] In view of the foregoing situation, it is an 
object of the present invention to provide an eyeglasses 
made- to-order system, wherein an eyeglass design that 

w better reflects the eyeglass wearer's preferences can be 
determined and ordered quickly with the operator per- 
forming only those procedures thought necessary. 
[0007] Also, apparatuses to simulate the wearing of 
eyeglasses, using an imaging function to capture the 

is frontal portrait of a person's head on a computer-con- 
trolled display screen and displaying the portrait wear- 
ing the eyeglasses by laying the image of the eyeglass 
frames over the portrait on screen, were known to be 
used in determining eyeglass designs and so forth 

20 before now (Japanese Patent Laid-open No. S63- 
76581). 

[0008] In this type of conventional simulation appa- 
ratus, different methods for overlaying the frame image 
on the portrait were tried. These methods include the 

25 method for finding the optimal position while moving the 
frame image and the method, wherein (a) the coordi- 
nates of both corneal vertexes 202 L and 202 R are 
found on the portrait 201 and a line 203 connecting the 
corneal vertexes 202 1_ 202 R is found; and (b) the bisec- 

30 ton point of that line 203 is determined to be a reference 
point 205 and the frame image is laid over on the por- 
trait with the reference point of the frame image 
matched to that reference point 205, as shown in Figure 
17. 

35 [0009] However, even if the optimal position is 
determined visually on screen and the frame image is 
laid over the portrait, this is not a natural simulation 
because it may vary from the actual wearing state in the 
case where a precise frontal image was not attained. 

40 Also, because portraits are not bilaterally symmetric, it 
is not possible to simulate a natural state of wearing 
eyeglasses if the frame image is overlaid with the center 
point of the line between corneal vertexes on the portrait 
as the reference point for the portrait Furthermore, the 

45 information provided with a simulation using only a fron- 
tal image is not sufficient for selecting eyeglasses. 
[0010] In view of the foregoing situations, it is an 
object of the present invention to make possible a natu- 
ral simulation of wearing eyeglasses with consideration 

so of the asymmetry of facial features, and to make possi- 
ble the simulation of wearing eyeglasses as seen from a 
profile view of the face and to provide sufficient and pre- 
cise information for selecting eyeglasses. 
[001 1 ] Also, before new, the design of the individual 

55 parts and their positions, as well as the lens shape, 
were thought to be important as principal elements for 
determining the design of the eyeglasses. Attempts are 
made to apply a variety of ornamentation to the parts 
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and to make the parts in unique shapes. Consequently, 
various designs were naturally considered for th end- 
pieces and bridge and operations to apply the ornamen- 
tation and so forth were also performed. 
[0012] However, although the positions of the end- 
pieces and bridge are a regular design consideration, 
the designer usually determines these from a functional 
profile, based mainly on an average model that consid- 
ers the mean facial width and mean distance between 
pupils, that the bridge does not strike the nose, and 
whether there is an optimal position for mounting the 
temples. 

[001 3] However, when the eyeglass wearer actually 
wears these eyeglass frames, it is often thought that ef- 
ferent positions for the endpieces and bridge would bet- 
ter match the face shape of the eyeglass wearer. 
Depending on the eyeglass wearer, it may be desirable 
to make the nose appear taller by establishing the 
bridge at a higher position than usual, for example. 
Before now, changing the positions of the endpieces 
and bridge according to customer preferences was not 
a consideration and it was not possible to respond to 
such preferences. 

[0014] In view of the foregoing situation, it is an 
object of the present invention to provide a method for 
determining the positions of the endpieces and bridge 
of the eyeglasses, so that the positions of the endpieces 
and bridge of the eyeglasses can be determined 
according to the eyeglass wearer's preferences, and so 
that the design of the eyeglasses can better reflect the 
eyeglass wearer's preferences. 
[001 5] Eyeglass frames can be generally classified 
into three categories, based mainly on differences in the 
structures which hold the lenses: the full-rimmed type, 
the semi-rimless type, and the three-piece type (also 
known as the Arimless type). 
[0016] The full-rimmed type has the entire perime- 
ter of the lenses enclosed by the rims. The semi-rimless 
type has, as the basic structure, all or part of the upper 
portion of the lens perimeters enclosed with rim and the 
lower portion supported with nylon thread. The three- 
piece type does not use rim and has the bridge and 
temples mounted directly on the lenses. 
[0017] However, it is not realistic to prepare and 
stock or carry all of the abovementioned three types of 
frames for each of the various design images. Generally 
one type of frame is prepared for one design image. 
[0018] However, it may be that while the design 
images of frames stocked by the store match the cus- 
tomer's desire, the frame types thereof do not match the 
customer's desire. Consequently, this situation requires 
eyeglasses with the design of a frame in stock, but only 
with a different frame type. However, it has been 
remarkably difficult in practice to respond to such cus- 
tomer demands before now. 
[0019] In the case of changing frame type, th 
change could be relatively simple if it were possible to 
use the frame data before the change, without any mod- 



ifications, as the frame data after the change (as design 
or manufacturing data). However, because of structural 
differences among the different frame types, it is often 
the case that manufacturing would actually be impossi- 
5 He simply using the unmocfif ied, pre-change frame data 
as the post-change frame data (as design or manufac- 
turing data). Consequently, such a situation requires 
starting from the same point as a new frame design and 
is not practical. 

w [0020] In view of the foregoing situation, it is an 
object of the present invention to provide a method for 
changing the eyeglass frame type, that makes H rela- 
tively simple to change the frame type without changing 
the design image, by performing data revision opera- 

15 tions and data addition operations based on uniform 
standards, for data relating to the eyeglass frames 
before the change. 

DISCLOSURE OF THE INVENTION 

20 

[0021] The present invention employs the following 
constitution to achieve the abovementioned objects. 
[0022] The eyeglasses made-to-order system relat- 
ing to the present invention comprises: 

25 

(1) an eyeglasses made-to-order system wherein 
an operator uses an interactive system with means 
including a computer-controlled display screen to 
determine eyeglass specifications necessary for 
30 ordering eyeglasses, including necessary items 
relating to each structural member of the eye- 
glasses; 

wherein any of a plurality of types of basic frame 
designs prepared in advance is selected from the 
35 abovementioned display screen; and 

the optimum eyeglass specifications, reflecting 
the consumer's preferences, can be deter- 
mined on and ordered from the display screen, 
40 by any changes to the structural members of 

the eyeglasses, including frame type, lens 
shape, and parts, based on the selected basic 
frame design. 

45 [0023] The operator of the abovementioned made- 
to-order system may be the eyeglass consumer, an 
employee of the store, or someone else; in effect, any- 
one who can operate the made-to-order system and 
determine the eyeglass design in a form which suffi- 

so cierttiy reflects the will and preferences of the eyeglass 
consumer. 

[0024] The basic frame designs allow the eyeglass 
consumer to decide upon eyeglasses with a design 
he/she desires. As the starting point for determining a 
55 design, frame designs are collected as base models for 
selecting eyeglasses with a design similar to that imag- 
ined by the eyeglass consumer (Moreover, when frames 
with a basic design ar desired, the frames may be 
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ordered without any changes to the desired basic frame 
design.). Consequently, frames of various designs with 
different design tendencies may be prepared to make It 
possible to respond to the preferences of a broad range 
of customers (eyeglass consumers). For example, a 5 
plurality of designs matched to the frame types are pre- 
pared as basic frame designs for each of the frame 
types (the three types: rimless, semi-rimless, full- 
rimmed). Moreover, different designs for a single frame 
type may also be brought together as basic frame 10 
designs. 

[0025] A method for designing eyeglasses is to 
select the lens shape, bridge, endpieces, temples, and 
so forth for a specific design and assemble these 
selected eyeglass parts; but this method is difficult for 15 
the usual customer who is not a designer. In the eye- 
glasses made-to-order system relating to the present 
invention, a plurality of types of basic frame designs is 
prepared in advance and frames with a design similar to 
that imagined by the eyeglass consumer are selected 20 
from among these basic frame designs as the starting 
point for determining the design. Based on the frames 
with the selected design, original eyeglasses can be 
designed with great freedom by making the various pre- 
ferred changes, including changes to the frame type, to 25 
the structural members of the eyeglasses. For this rea- 
son, even a regular customer can easily create eye- 
glasses with the desired design; also, an eyeglass 
design which better reflects customer preferences can 
be determined quickly by performing only those proce- 30 
dures thought necessary by the operator. 
[0026] The abovementioned changes to the struc- 
tural members of the eyeglasses include revision, addi- 
ti n and deletion of the structural members. Specific 
examples of changes include changing the frame type, 35 
replacing the lens shape, revising the lens shape, 
changing parts, adding and deleting parts, changing 
part positions, changing sizes such as eye size and the 
distance between lenses, changing the colors of the 
frame parts, changing lens color, changing the lens pre- 40 
scripti on, and so forth. The design is considered in the 
changes to the abovementioned structural elements; 
moreover, it is preferable that limiting conditions of the 
structure, function, and manufacturing requirements be 
determined and the changes be confirmed to be within 45 
a range satisfying these conditions. Thereupon, the 
specifications for eyeglasses with the desired design 
are determined and the eyeglass order is placed. After 
that, cases such as the eyeglasses being impossible to 
manufacture due to structural reasons, or the like, will so 
not arise and the process can immediately advance to 
the manufacture of the eyeglasses. 
[0027] Also, the eyeglasses made-to-order system 
relating to the present invention comprises: 

55 

(2) an eyeglasses made-to-order system wherein 
an operator determines eyeglass specifications 
necessary for ordering eyeglasses, including nec- 



essary items relating to each structural member of 
the eyeglasses, with an interactive system using 
means including a computer-controlled display 
screen, and comprising: 

a basic design selecting function for selecting 
from the display screen any of a plurality of 
basic frame designs prepared in advance; 
a portrait capturing function for taking the por- 
trait of the eyeglasses consumer; 
a synthetic image generating function for over- 
laying the image of the selected frames on the 
portrait taken by the abovementioned portrait 
capturing function and cfi splaying a portrait 
wearing the eyeglasses on the abovemen- 
tioned display screen; 

one or more changing functions for changing, 
revising, or inputting necessary items on the 
display screen, relating to each of the plurality 
of structural members of the eyeglasses, 
including the frame type, lens shape, and parts, 
based on the basic frame design selected 
using the abovementioned basic design select- 
ing function; 

a storing function for storing data including one 
or more images of the eyeglasses attained on 
the display screen; and 

a comparing/examining function for comparing 
or examining the one or more eyeglass images, 
including the eyeglass images stored in the 
abovementioned storing means, displayed on 
the display screen, deciding upon one of those, 
or returning to the step for performing the 
abovementioned changing function; 
wherein the operator performs only those pro- 
cedures or function changes thought neces- 
sary after selecting the basic frame design, 
makes the best use of the eyeglass consumer's 
free will, and quickly and accurately performs 
the ordering operation because after selecting 
the basic frame design using the abovemen- 
tioned basic design selecting function, the 
operator can arbitrarily select and perform any 
one or more of the functions: the abovemen- 
tioned portrait capturing function, the above- 
mentioned synthetic image generating 
function, the abovementioned one or more 
changing functions, or the abovementioned 
comparing/examining function. 

[0028] In this way. it is possible to determine a 
design, based on the selected basic frame design, by 
selecting any of a plurality of types of basic frame 
designs prepared in advance on screen, and then freely 
choosing only those functions thought necessary by the 
operator from among th portrait capturing function, 
synthetic image generating function, one or more 
changing functions, and the comparing/examining func- 
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tion. As a result, the principal processes for determining 
an eyeglass design can be performed according to the 
procedures freely selected by the operator with the 
interactive system, instead of according to procedures 
determined in advance by the computer software. 
Accordingly, it becomes possible to determine a design 
which more directly reflects the sensibilities and prefer- 
ences of the eyeglass consumer; at the same time, the 
operator can perform only those functions thought nec- 
essary, making possible rapid processing. 
[0029] According to the second constitution above, 

(3) the eyeglasses made-to-order system is a system 
wherein the abovementioned synthetic image generat- 
ing function comprises the function of laying the profile 
image of the selected frames over the profile image of 
the eyeglass consumer's face captured with the above- 
mentioned portrait capturing function, as well as the 
function of laying the frontal image of the selected 
frames ever the frontal image of the eyeglass con- 
sumer's face captured with the abovementioned portrait 
capturing function. 

[0030] The frontal portrait wearing the eyeglass 
frames shows only the influence of the front portion of 
the eyeglass frames on the eyeglass wearer. Actually, 
however, the profile portrait wearing the eyeglass 
frames is important for confirming the design of the eye- 
glass frames. In other words, the design of the eyeglass 
frame is greatly changed by ornamentation, jewels, and 
so forth applied on the endpieces and temples; and the 
design greatly influences the profile image of the eye- 
glass wearer. Furthermore, changing the position of the 
temples (height) and changing the proportional division 
of the profile with the temples can have effects such as 
making a short face look longer or a long face look 
shorter. This also allows the wearing of the prescription 
lenses and frames to be checked from many angles. 
Consequently, seeing the image of the profile portrait 
wearing the eyeglass frames makes it possible to select 
and decide upon the overall details of the design, in 
determining the design of the eyeglass frames. 
[0031 ] According to the second constitution above, 

(4) the eyeglasses made-to-order system is a system 
wherein the abovementioned one or more changing 
functions include one or more of the following: frame 
type changing function, lens shape replacing function, 
lens shape revising function, part changing function, 
part position changing function, size changing function 
for changing sizes such as eye size and the distance 
between lenses, color changing function for changing 
the colors of the parts constituting the frames, lens color 
changing function, usage scene changing function for 
changing the background for lens usage, and lens pre- 
scription inputting function. 

[0032] According to the second constitution above, 

(5) the eyeglasses made-to-order system comprises the 
function of taking facial measurements of the above- 
mentioned eyeglass consumer, adding those measured 
values, and revising the eyeglass specifications. 



[0033] The portrait of th eyeglass consumer wear- 
ing the eyeglasses cfisplayed on the cfisplay screen is an 
image of a two-dimensional simulation, not a three- 
dimensional simulation. Moreover, only approximate 

s numerical values can be attained for the dimensions 
and angles of various portions of the face such as the 
facial width and distance between the pupils. For this 
reason, precise numerical data, relating to the three- 
dimensional dimensions and angles of each portion of 

io the face to wear the eyeglasses, are necessary in order 
to produce eyeglass frames which fit the face well. The 
present invention includes a function for adding facial 
measurements from the eyeglass consumer and revis- 
ing the eyeglass specifications. Appropriate revisions 

75 are made to the eyeglass specifications determined 
with a two-dimensional simulation on the display screen 
based on facial measurement data; this results in opti- 
mal eyeglass specifications which can be used as man- 
ufacturing data to manufacture eyeglasses which fit the 

20 face and satisfy the optical requirements of the eye- 
glasses. The facial measurements may be made using 
various measuring instruments, but a specialized face 
measuring instrument (Japanese Utility Model Laid- 
open No. S63-1 10355, Japanese Patent Application No. 

25 H9-306003), called a face measure, may be used to 
make the measurement quickly and precisely. This face 
measuring instrument comprises the structural mem- 
bers of eyeglasses, such as lenses, pads, endpieces, 
temples, and so forth and is worn on the face in the 

so same way as eyeglasses. With this face measuring 
instrument worn on the face, the dimensions of and 
angles between the structural members are adjusted to 
the form of the face. The three-dimensional facial form 
is measured by reading the dimensions of the structural 

3s members and the assembled angles between the struc- 
tural members from the gradations and so forth on the 
adjusted face measuring instrument. 
[0034] According to the second constitution above, 

(6) the eyeglasses made-to-order system comprises an 
40 order check access function for accessing the order 

check database comprising data including data neces- 
sary for manufacturing the eyeglasses after said eye- 
glass specifications are determined, and attaining 
information necessary when ordering eyeglasses, 
45 including whether it is posstole to manufacturing eye- 
glasses to those specifications, price, or delivery date. 
[0035] According to the second constitution above, 

(7) the eyeglasses made-to-order system comprises an 
order access function for accessing an order accept- 

, so ance database, comprising data including order accept- 
ance processing, processing of data necessary for 
manufacturing the ordered eyeglasses, and processing 
of instructions necessary for manufacturing the eye- 
glasses, and completing the order after the abovemen- 
55 tion ed order check access function is performed and the 
order determined. 

[0036] A method for generating synthetic images for 
an apparatus to simulate eyeglass wearing relating to 
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the present invention comprises: 

(8) a method for generating synthetic images for an 
apparatus to simulate eyeglass wearing by captur- 
ing the frontal portrait of a person's face on a com- 
puter-controlled display screen using an imaging 
function, laying the image of eyeglass frames over 
the portrait on the screen, and displaying a portrait 
wearing eyeglasses; 

wherein reference points for the portrait captured 
on the abovementioned screen are determined 
using actual measurements relative to the place- 
ment of the abovementioned person's eyes and the 
frame image is laid over the portrait so that the ref- 
erence points of the eyeglass frame image match 
the portrait's reference points. 

[0037] Usually the face of a person seen from the 
front is not bilaterally symmetric; it is therefore often the 
case that the frames cannot be placed on the face in a 
natural position, as when eyeglasses are actually worn 
on the face, simply by laying the center of the frame 
image over the center of the line between the corneal 
vertexes on the display screen. An apparently natural 
overlay of the eyeglass frame image, with consideration 
of the bilateral asymmetry of the frontal portrait can be 
attained by determining the reference points on the por- 
trait captured on the display screen with the actual 
measurements relative to the positions of the person's 
eyes, and matching the reference points of the eyeglass 
frame image to the reference points of the portrait 
[0038] According to the eighth constitution above, 

(9) the method for generating synthetic images for an 
apparatus to simulate eyeglass wearing is a method 
wherein measured values of the distances from the 
bridge of the abovementioned person's nose to each of 
the corneal vertexes are used as the actual measure- 
ments relative to the placement of the eyes; and 

the point at which a line connecting the corneal ver- 
texes on the portrait captured on the screen is 
divided according to the ratio of the abovemen- 
tioned measured distances to the corneal vertexes 
is a reference point for the abovementioned portrait 
With this embodiment, the reference points can be 
correctly determined because of using the value of 
the distance between corneal vertexes, measured 
using a pupilometer or the like at the prescription 
making stage, to determine the portrait's reference 
points. 

[0039] According to the ninth constitution above, 

(10) the method for generating synthetic images for an 
apparatus to simulate eyeglass wearing is a method 
wherein the frame image is enlarged or reduced relative 
to the portrait or th portrait is enlarged or reduced rela- 
tive to the frame image, according to the ratio of the 
measured values of the distances to th corneal ver- 



texes of the abovementioned person to the distances to 
the corneal vertexes of the portrait captured on the 
screen. With this embodiment the magnification of the 
portrait can be conformed to the magnification of the 
5 frame image. 

[0040] According to the ninth constitution above, 

(11) the method for generating synthetic images for an 
apparatus to simulate eyeglass wearing is a method 
wherein the portrait is automatically rotated and cor- 

10 rected so that the line segment connecting the corneal 
vertexes of both eyes of the portrait captured on screen 
becomes horizontal on the screen. With this embodi- 
ment the portrait can be automatically made vertical 
even if the portrait was tilted at the moment when cap- 

75 tured on screen. 

[0041 ] According to the eleventh constitution above, 

(12) the method for generating synthetic images for an 
apparatus to simulate eyeglass wearing is a method 
wherein the portrait is revised after the abovementioned 

20 automatic rotation and revision using manual rotation so 
that the entire portrait is balanced. With this embodi- 
ment the attitude of the portrait can be revised with con- 
sideration of the overall balance of the portrait and a 
natural state of wearing eyeglasses can be simulated. 

25 [0042] Also, the method for generating synthetic 
images for an apparatus to simulate eyeglass wearing 
relating to the present invention comprises: 

(13) a method for generating synthetic images for 
30 an apparatus to simulate eyeglass wearing com- 
prising the steps of capturing the profile portrait of a 
person's face on a computer-controlled display 
screen using an imaging function, determining ref- 
erence points from this facial profile image, and lay- 
35 ing the image of the eyeglass frames over the 
profile image based on the reference points. 

[0043] An image simulating the wearing of the eye- 
glasses as seen from the side can thereby be attained; 

40 this can provide sufficient and accurate information for 
selecting eyeglasses and can broaden the range of 
comparing and examining, even in the case of manufac- 
turing custom-made frames. For example, it is possible 
to confirm effects such as the influence on the eyeglass 

45 wearer's profile from adding ornamentation or jewels to 
the endpieces and temples, or making the face appear 
longer or shorter by changing temple height and the 
proportional division of the profile by the temples. It is 
also possible to confirm the prescription lenses and 

so frames, as worn, from a greater number of directions. 
[0044] The reference points for the abovemen- 
tioned profile image are points to be the reference for 
appropriately positioning the frames on the profile por- 
trait; the reference points are points such as the follow- 

55 ing: the corneal vertexes, bending point (point of contact 
with ear), the eye points at a prescribed distance (12 
mm, for example) to th front of the corneal vertexes on 
a line between the corneal vertexes and the bending 
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point, the temple disappearance point which is the 
boundary point where the temple is hidden by hair 
beside the face, such as sideburns. Based on these ref- 
erence points, for example, the tempi is placed on a 
line between the endpiece position and bending point; 
when there is a temple disappearance point the end of 
the temple beyond the temple disappearance point is 
deleted from the image 

[0045] According to the thirteenth constitution 
above, (14) the method for generating synthetic images 
for an apparatus to simulate eyeglass wearing com- 
prises the steps of capturing the profile portrait of the 
abovementioned person's face on a screen, finding the 
eye points at a position a prescribed distance to the 
front of the corneal vert exes in the portrait image, and 
laying the lens profile image using the eye points as ref- 
- erence points, as well as the frame proffle image over 
the lens profile image. 

[0046] A method for determining the positions of the 
endpiece and bridge of the eyeglasses relating to the 
present invention comprises: 

(15) a method for determining the positions of the 
endpieces and bridge of the eyeglasses wherein 
the facial image data of the eyeglass consumer and 
the form data for the selected eyeglass frames are 
captured and displayed on screen using a computer 
graphics method, and the positions of the end- 
pieces and bridge on the abovementioned selected 
eyeglass frames can be moved on screen, allowing 
the selection and determination of the positions for 
the abovementioned endpieces and bridge pre- 
ferred by the eyeglass consumer. It is possible to 
change the image of the eyeglass wearer's face 
and correct defects of the face by changing the 
positions of the endpieces and bridge. Because the 
positions of the endpieces and bridge can be 
moved on screen to suit the face of the eyeglass 
wearer, this is effective for selecting an eyeglass 
design which better reflects the eyeglass wearer's 
preferences. 

[0047] According to the fifteenth constitution above, 

(16) the method for determining the positions of the 
endpieces and bridge of the eyeglasses is a method 
wherein the range of movement for the abovementioned 
endpieces and bridge is determined from limits of the 
design or of the function and structure. The method for 
determining the allowable range of movement is to 
establish reference points and reference lines to estab- 
lish the maximum and minimum lengths of the end- 
pieces and bridge required by the limitations of the 
design or of the function and structure, for example, and 
to determine whether these reference points and refer- 
ence lines lie within or without the lens shape. 

[0048] Accord ng to the fifteenth constitution above, 

(17) the method tor determining the positions of the 
endpieces and bridge of the eyeglasses is a method 



wherein the movements of the abovementioned end- 
pieces and bridge to be moved are linked together. 
[0049] According to th fifteenth constitution above. 

(18) the method for determining the positions of the 
5 endpieces and bridge of the eyeglasses is a method 

wherein the direction in which the abovementioned end- 
pieces are moved is limited to a horizontal direction and 
so that the amounts of movement become the same but 
in mutually opposite directions for the right eye and the 
io left eye. The bilateral symmetry of the eyeglasses is 
preserved with this type of movement. 
[0050] According to the fifteenth constitution above, 

(19) the method for determining the positions of the 
endpieces and bridge of the eyeglasses is a method 

is wherein the direction in which the abovementioned 
bridge is moved is limited to a vertical direction. The 
bilateral symmetry of the eyeglasses is preserved with 
this type of movement 

[0051] A method for changing the type of eyeglass 
20 frames relating to the present invention comprises: 

(20) a method for changing the type of eyeglass 
frames for changing the frame type without chang- 
ing the design image, wherein data relating to the 
25 frames, including the frame form for second eye- 
glass frames related to a second frame type having 
a design image in common with the design image of 
first eyeglasses, are attained by the steps of: 

30 performing data revision operations, to add the 

minimum necessary revisions required to sat- 
isfy the limiting conditions including limitations 
of the structure or design of a second frame 
type, while performing data addition opera- 

35 tions, to add data relating to parts which are 

present in the second frame type but not in said 
first frame type, to data relating to the frames, 
including the frame shape for first eyeglass 
frames affiliated with a first type of frames hav- 

40 ing a specific design. 

[0052] With this method for changing the eyeglass 
frame type, it is possible and relatively simple to change 
the frame type without changing the design image, by 

45 performing standard data revision operations and data 
addition operations for data relating to the eyeglass 
frames before the change Accordingly, for example, if 
this method is performed using the simulation appara- 
tus located in the store, it becomes possible to actually 

so order other types of frames with the design images of 
frames stocked in the eyeglasses store and to respond 
to a greater cfiversity of needs. 
[0053] According to the twentieth constitution 
above, (21) the method for changing the type of eye- 

55 glass frames is a method wherein the abovementioned 
data revision operations for changing from th above- 
mentioned first type of rimless eyeglass frames to the 
abovementioned second type of full-rimmed eyeglass 
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frames include: 

[0054] Concave (reverse R) check, maximum 
radius (R) check, and determining closing block posi- 
tion; closing block position radius check and the radius 
revision for the closing block position performed when s 
that R value is below a certain value; and minimum 
radius check and minimum radius revision performed 
when that minimum R value is below a certain value. 
[0055] According to the twentieth constitution 
above, (22) the method for changing the type of eye- w 
glass frames is a method wherein the abovementioned 
data revision operations for changing from the above- 
mentioned first type of rimless eyeglass frames to the 
abovementioned second type of semi-rimless eyeglass 
frames include: is 

concave check, maximum radius check, minimum 
radius check, and minimum radius revision per- 
formed when the minimum R value is below a cer- 
tain value. 20 

[0056] According to the twentieth constitution 
above, (23) the method for changing the type of eye- 
glass frames is a method wherein the abovementioned 
data revision operations for changing from the above- 25 
mentioned first type of semi-rimless eyeglass frames to 
the abovementioned second type of full-rimmed eye- 
glass frames include: 

- determining dosing block position, radius check for 30 
closing block position, and radius revision for clos- 
ing block position performed when that R value is 
below a certain value. 

[0057] According to the twentieth constitution 35 
above, (24) the method for changing the type of eye- 
glass frames is a method wherein the abovementioned 
data revision operations and data addition operations 
are performed with computer simulation methods. 
[0058] According to the twenty-fourth constitution 40 
above, (25) the method for changing the type of eye- 
glass frames is a method wherein an image of the eye- 
glasses won on the face is generated and displayed on 
a display screen, by capturing a face image of the eye- 
glass consumer and laying an eyeglass frame image, 45 
according to data relating to said eyeglass frames, over 
the face image; and 

said data revision operations and data revision 
operations are performed on screen, in the case so 
where data revision operations and data addition 
operations are performed with computer simulation 
methods. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0059] 

Figure 1 is a flow chart showing a summary of the 
eyeglasses made-to-order system relating to the 
embodiments of the present invention; 
Figure 2 is a flew chart showing a summary of the 
eyeglasses made-to-order system relating to the 
embodiments of the present invention; 
Figure 3 shows an example of the opening screen 
in the made-to-order system relating to the embod- 
iments; 

Figure 4 shows an example of the basic design 
selection screen in the made-to-order system relat- 
ing to the embodiments; 

Figure 5 shows an example of the portrait imaging 
screen in the made-to-order system relating to the 
embodiments; 

Figure 6 shows an example of the overlap screen in 
the made-to-order system relating to the embodi- 
ments; 

Figure 7 shows an example of the trial screen in the 
made-to-order system relating to the embodiments; 
Figure 8 shows an example of the trial screen in the 
made-to-order system relating to the embodiments; 
Figure 9 shows an example of the screen for com- 
paring/examining in the made-to-order system 
relating to the embodiments; 
Figure 10 is a block diagram showing a summary of 
the hardware constituting the made-to-order sys- 
tem relating to the embodiments; 
Figure 1 1 is a diagram to explain the capture of the 
frontal portrait on screen in the present invention; 
(a) is a figure for explaining how to set the portrait 
reference points; (b) is a figure showing the rela- 
tionship between the portrait ad the reference lines 
on screen; and (c) is a diagram showing the rotation 
of the portrait so that the line between corneal ver- 
texes matches a horizontal reference line on 
screen; 

Figure 12 shows an example of the frontal image of 
the eyeglass frames in the present invention; 
Figure 13 is a diagram for explaining the present 
invention; (a) shows the relationship between the 
portrait reference points found in Figure 1 1 (a) and 
the positions where the reference points of the 
frames are established; (b) shows an image of the 
portrait overlaid with the frame image; 
Figure 14 is a diagram for explaining the present 
invention; (a) shows an example of the entire por- 
trait being unbalanced when the line between cor- 
neal vertexes is matched to the horizontal reference 
line on screen; (b) shows the state where the por- 
trait is manually rotated and the portrait's balance is 
restored; 

Figure 15 is a diagram for explaining the present 
invention; (a) shows the relationship between th 
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reference points of the portrait manually revised as 
shown in Figure 14 and the positions where the ref- 
erence points of the frames are established; 
Figure 1 6 is a diagram for explaining how the prof ie 
portrait is handled on screen in the present inven- s 
tion; (a) shows how the eye points are found from 
the corneal vertexes and the portrait is overlaid with 
the lens profile images with those points as the ref- 
erences; (b) shows the references for the frame 
image established using the lens profile image; 10 
Figure 1 7 is a diagram for explaining how the frontal 
portrait is handled on screen in a conventional 
example; (a) shows the state where the corneal ver- 
texes are found on the portrait and the line between 
corneal vertexes is drawn; (b) shows the state is 
where the center position of the abovementioned 
line is established as a reference point; 
Figure 18 is a flow chart showing the method for 
changing frame type relating to the first embodi- 
ment; 20 
Figure 19 shows an example of the screen in the 
case of data revision operations and data addition 
operations in the first embodiment being performed 
on screen with a computer simulation method; 
Figure 20 is a drawing for explaining the examina- 25 
tion of lens shape changes in the first embodiment; 
Figure 21 is a drawing for explaining the determina- 
tion of the closing block position in the first embodi- 
ment; 

Figure 22 is a drawing for explaining the deter mina- 30 
tion of the closing block position in the first embodi- 
ment; 

Figure 23 is a drawing for explaining the determina- 
tion of the closing block position in the first embodi- 
ment; 35 
Figure 24 is a drawing for explaining the examina- 
tion of lens shape changes in the first embodiment; 
Figure 25 is a flow chart of the method for changing 
frame type in the second embodiment; 
Figure 26 is a flow chart of the method for changing ao 
frame type in the third embodiment; 
Figure 27 shows an example of the computer 
graphics screen when carrying out the method for 
determining the positions of the eyeglass end- 
pieces and bridge relating to the embodiments of as 
the present invention; 

Figure 28 shows an example of the computer 
graphics screen when carrying out the method for 
determining the positions of the eyeglass end- 
. pieces and bridge relating to the embodiments of so 
the present invention; 

Figure 29 is a drawing to explain the method for 
determining the positions to which the bridge can 
be moved in the embodiments of the present inven- 
tion; 55 
Figure 30 is a drawing to explain the method for 
determining the positions to which the bridge can 
be moved in the embodiments of the present inven- 
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tion; 

Figure 31 is a drawing to explain the method for 
determining the positions to which the bridge can 
be moved in the embodiments of the present inven- 
tion; 

Figure 32 is a drawing to explain the method for 
determining the positions to which the endpieces 
can be moved in the embocfi merits of the present 
invention; 

Figure 33 is a drawing to explain the method for 
determining the positions to which the bridge can 
be moved in the embodiments of the present inven- 
tion; 

Figure 34 is a drawing to explain the method for 
determining the positions to which the bridge can 
be moved in the embodiments of the present inven- 
tion; 

Figure 35 is a drawing to explain the method for 
determining the positions to which the bridge^can 
be moved in the embodiments of the present inven- 
tion; and 

Figure 36 shows the apparatus for taking facial 
measurements. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0060] Figures 1 and 2 are flow charts showing an 
outline of the eyeglasses made-to-order system relating 
to the embodiments of the present invention. Figures 3 
through 9 are diagrams showing examples of the 
screens used in the made-to-order system relating to 
the embodiments. Figure 10 is a block diagram showing 
an outline of the hardware comprising the made-to- 
order system relating to the embodiments. Below, the 
eyeglasses made-to-order system relating to the 
embodiments is explained with reference to these fig- 
ures. 

[0061 ] As shown in Figure 1 0, the hardware for the 
made-to-order system in the present embodiment com- 
prises a poirrt-of -purchase interactive system 100, a 
host computer 110 connected by telecommunications 
lines to this point-of -purchase interactive system 100, 
and terminal devices 121, 122 in the manufacturing 
plant connected by telecommunications lines to this 
host computer 110. 

[0062] The point-of -purchase interactive system 
100 is principally a computer apparatus comprising a 
computer 101, an output apparatus such as a display 
screen (monitor) 101a, and an input apparatus such as 
a keyboard 101b or mouse 101c. As necessary, the 
point-of -purchase interactive system may further 
include a portrait imaging apparatus 102 comprising a 
digital camera or CCD camera for inputting portrait 
images to the computer apparatus, and a lens shape 
measuring instrument (three-dimensional frame tracer 
(3D FT)) 103 for measuring the lens shapes of the 
frames selected by the consumer and inputting the 
measurements to the computer apparatus. The opera- 
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tor of this point-of -purchase interactive system 1 00 may 
be either an employee of the eyeglass shop or an eye- 
glass purchaser. 

[0063] Program software is installed on the compu- 
ter 101. With this software, the operator selects any of s 
the frames representing a plurality of basic designs, 
prepared in advance and displayed on the abovemen- 
tioned display screen 101a; then, based on the basic 
design of the selected frames, the operator can decide 
upon, and order from the screen, the optimum eyeglass 
specifications, according to the consumer's prefer- 
ences, by changing various elements constituting the 
eyeglasses, such as the various frame types, lens 
shapes, and parts. A summary of the functions of this 
stored software is as follows. 

a. Basic design selecting function for selecting any 
of the frames representing a plurality of basic 
designs, prepared in advance and displayed on the 
display screen 101a 

b. Portrait capturing function for capturing the por- 
trait of the eyeglass user (eyeglass purchaser), 
imaged with a portrait imaging apparatus 102. 

c. Synthetic image generating function for overlay- 
ing the image of the selected frames on the portrait 
of the eyeglass user imaged with the portrait imag- 
ing apparatus 102, and displaying the image of the 
portrait wearing the eyeglasses on the display 
screen 101a. 

d. One or more changing functions for changing, 
revising, or inputting necessary items on screen, 
from among a plurality of elements constituting the 
eyeglasses, such as various frame types, lens 
shapes, and parts, with the basis being the basic 
design of the frames selected using the basic 
design selecting function. 

e. Storing function for storing data including one or 
more images of the eyeglasses created on screen. 

f. Comparing/examining function for displaying on 
screen one or more images of the eyeglasses, 
including the eyeglass images stored by the storing 
function, then comparing and examining those 
images and deciding upon, or not any of the eye- 
glasses, or deciding whether to return to the step 
for performing the abovementioned changing func- 
tions. 

g. Function for allowing the operator to select any 
one or more of the functions after selecting the 
basic frame design using the basic design selecting 
function: the portrait capturing function for captur- 
ing a portrait imaged with a portrait imaging appara- 
tus 102, the synthetic image generating function, 
the one or more changing functions, or the compar- 
ing/examining function. 

[0064] Because it includes the abovementioned 
functions, the system in this embodiment is character- 
ized by allowing the operator to perform only those pro- 



cedures or functions thought necessary after selecting 
the basic frame design, and allowing prompt and accu- 
rate ordering of the design best representing the will of 
the eyeglass consumer. 

[0065] In addition to the function for overlaying the 
frontal image of the selected frames on the frontal 
image of the eyeglass consumer's face captured with 
the abovementioned portrait capturing function, the 
abovementioned synthetic image generating function 
further includes the function of overlaying the side 
image of the selected frames on the profile image of the 
eyeglass consumer's face captured with the abovemen- 
tioned portrait capturing function, ft is thereby possible 
to confirm the prof fl e portrait with the eyeglass frames in 
use, as well as the frontal portrait with the eyeglass 
frames in use; this makes possible the judgement and 
selection of a comprehensive design in determining the 
eyeglass frames. 

[0066] The abovementioned one or more changing 
functions may include one or more of the following: 
frame type changing function, lens shape replacing 
function, lens shape revising function, part changing 
function, size changing function for changing sizes such 
as eye size and the distance between the lenses, color 
changing function for changing the colors of the frame 
parts, lens color changing function, usage scene chang- 
ing function for changing the background of lens use, or 
lens prescription input function. 
[0067] Furthermore, another function is one 
wherein, after the abovementioned comparing/ exami n- 
ing function is performed and the principal eyeglass 
specifications and image are determined, facial meas- 
urements are made using the face measuring instru- 
ment 104 and those measured values are added and 
the eyeglass specifications are revised. The eyeglass 
frame data are revised based on the relative positions of 
each part of the eyeglasses determined according to 
the simulation image and the facial measurement val- 
ues attained. In this way, appropriate revisions based on 
precise three-dimensional data of the face according to 
facial measurements are added to the eyeglass specifi- 
cations determined with a two-dimensional simulation 
displayed on the display screen 101a This makes it 
possible to attain optimal eyeglass specifications which 
can be used as manufacturing data for manufacturing 
eyeglasses to fit the face. 

[0068] Specifically, in real three-dimensional faces, 
there are differences in nose width and height because 
the form of the nose structure differs among individuals. 
The eyeglass specifications are revised in order that the 
appearance of the two-dimensional eyeglass specifica- 
tions not be lost due to the individual differences 
appearing in the three-dimensional wearing state with 
the frames supported by the pads. 
[0069] The face measuring instrument 104 com- 
prises parts corresponding to th parts comprising eye- 
glasses as shown in Figure 36, for example. The face 
measuring instrument therefore comprises tempi por- 
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tions and a front portion comprising lenses showing th 
horizontal reference line 141 connecting the frame cent- 
ers of both lenses, lens frames, pad portions, bridg 
portion, and endpiece portions. The length of each of 
these parts and the relative positions and angles s 
between the parts can be adjusted; these lengths and 
relative positions and angles are displayed by gradua- 
tions or the like and can be measured. Moreover, the 
face measuring instrument 104 in Figure 36 comprises 
a lens position information display portion 142, front w 
information display portion 143, and temple information 
display portion 144. A bridge information display portion 
145 and pad information display portion 146 are estab- 
lished on the front information tisplay portion 143. 
Using this type of face measuring instrument, the 15 
length, position, angle, and the like of each part are 
adjusted, with the person to be measured wearing the 
face measuring instrument so as to maintain the rela- 
tive positions of the frame center and eye point location 
(pupil location) on the simulation screen. The following 20 
are measured as required items and manufacturing 
data are attained: eye point position, pad interval, pad 
height, pad depth, pad angles to the front and rear, front 
width, endpiece inclination, and temple length (other 
measured items, as necessary, include vertical pad 2s 
angle, front inclination, endpiece height endpiece 
opening angle, earpiece bending angle, and the like). 
(For example. Japanese Utility Model No. S63-1 10355, 
Japanese Patent Application No. H9-304374, and Japa- 
nese Patent Application No. H9-306003) 30 
[0070] The program software stored in the above- 
mentioned computer 101 also has an order check 
access function for accessing the order check database 
comprising data, including data necessary for eyeglass 
manufacturing, after the eyeglass specifications are 35 
determined and getting the information necessary when 
the eyeglasses are ordered including the delivery data 
and the possibility and cost of manufacturing eye- 
glasses to those specifications. 

[0071] Furthermore, the abovementioned software ao 
also has an order access function for accessing the 
order database comprising data including order 
processing, data processing necessary for manufactur- 
ing the ordered eyeglasses, and instruction processing 
necessary for eyeglass manufacturing, and completing 45 
the order after the order check access function is per- 
formed and the order is determined. 
[0072] Moreover, the abovementioned order check 
database and order database are stored in the host 
computer 110. so 
[0073] In addition to the order check database and 
the order database, the host computer 1 1 0 also has the 
function of generating a work order based on the order 
data and sending the data necessary for manufacturing 
the frames and lenses to the terminal apparatuses 121 ss 
and 122 in the manufacturing plant. 
[0074] Next, the operating procedures in the case 
of placing an order with the eyeglasses made-to-order 



system with the abovementioned constitution are 
explained with reference to Figures 1 through 9. Accord- 
ingly, the aspects of the glasses made-to-order system 
relating to the present embodiment are explained in 
greater detail. 

[0075] The eyeglasses made-to-order system is 
started through the keyboard 101b or mouse 101c of 
the interactive system 100 (step 1). The display screen 
then shows the opening screen, as shown in Figure 3. 
In this step 1, a slide show screen, for showing an over- 
view of the eyeglasses made-to-order system, can be 
selected; a screen saver can also be turned on as nec- 
essary. 

[0076] Next the operation to advance to the next 
step is performed through the keyboard 101b or mouse 
101c. This operation is carried out by clicking a pre- 
scribed location on the screen with the mouse 101c or 
by operating a prescribed key oh the keyboard 101b. 
Moreover, in the following explanation, the same types 
of operations are performed when advancing to the next 
step. 

[0077] Upon advancing to the next step from the 
abovementioned opening screen, the display screen 
becomes the screen for selecting the basic design, as 
shown in Figure 4 (step 2). This step is the step for 
selecting the frames to form the basis for the design. In 
this step, the operator selects the preferred frame 
image, from among a plurality of frame images of basic 
designs previously stored in the computer. As frames to 
form the basis for the design, frames with a plurality of 
designs are established for each frame type (rimless, 
semi-rimless, or full-rimmed, etc.) and are displayed on 
the screen. The frame images include side views as 
well as frontal views, so that the overall design can be 
more precisely grasped. Moreover, the basic frame 
designs are not prepared in advance so that the opera- 
tor has to make a final selection from among these pre- 
pared designs. Instead, because it is not practical for 
the operator to design the eyeglass frames from the 
beginning, having this set of basic designs makes it 
possible for the operator to indicate a model to use as a 
basis and then quickly and appropriately make a design 
based on the basic model by changing each portion 
according to the preferences. 
[0078] Upon the selection of the basic frame design 
in the abovementioned step 2, the process advances to 
the next step, portrait capturing (step 3). Moreover, the 
order of steps 1 and 2 may be reversed. Step 3 can be 
omitted with a pass operation when the operator 
decides it is not necessary and the process advanced to 
the next step for displaying and outputting the frames 
only (step 4). 

[0079] When the operator chooses portrait capture, 
a frontal image of the face is imaged with the portrait 
imaging apparatus 102 and that image is captured by 
the computer (step 31). Next on th display screen, the 
operator selects whether to have a profile image made 
(step 32). When the operator chooses to have a profile 
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image made, a profile image is made (step 34) and the 
overlap, laying the abovementioned selected frames on 
the frontal image and profile image, is performed by the 
computer (step 35). When the operator chooses not to 
have a profile image made, the overlap, laying th 
abovementioned selected frames on the abovemen- 
tioned frontal image, is performed by the computer (step 
33). 

[0080] Figure 5 shows the screen displaying the 
portrait captured by imaging. Figure 6 shows the screen 
for the overlap process. For the captured frontal portrait 
the PD pupil distance values, which are the positions of 
corneal vert exes, distance between corneal vert exes, 
and distance between pupils, are input from the screen. 
For the captured profile portrait, the corneal vertex posi- 
tions, ear contact point (OBS point or bending point of 
the end cover), and the temple disappearance point, 
which is the point where the temple disappears into the 
hair, are input in the same way from the screen as refer- 
ence points. During overlap, the frame image is laid over 
the portrait image using a method for matching these 
reference points to points corresponding to the frame on 
the screen using enlargement or reduction. During this 
overlap, the frame size is adjusted and input with con- 
sideration given to the design of the selected frames, 
the size of the face in the portrait, the power of the 
mounted lenses, and so forth. In consideration of the 
fact that the sides of the face are not symmetrical, the 
portrait is rotated on the screen and corrected as neces- 
sary; this makes for a more natural face image and 
allows the consumer to make a more appropriate evalu- 
ation. 

[0081] Next, the synthetic image generating 
method, for overlaying the frame image on the portrait 
image in steps 33 and 35 for the abovementioned over- 
lap, is explained in further detail using Figures 11 
through 16. Moreover, the synthetic image generating 
method explained using Figures 11 through 16 can be 
used as a synthetic image generating method in an eye- 
glass wearing simulation apparatus, in a usual design 
process or the like, as well as for the eyeglasses made- 
to-order system in the present embodiment. This 
method can also be used in the case of overlaying an 
image of an existing eyeglass frame on a portrait image 
on the screen and showing the portrait wearing the eye- 
glasses. 

[0082] The simulation apparatus applying this syn- 
thetic image generating method comprises a display for 
displaying the screens, a database storing eyeglass 
frame information, a computer including various input 
devices, and a camera for imaging the face and left and 
right profiles of a person and inputting the static image 
data to the computer. The computer can fetch the por- 
trait for the person imaged with the camera to the dis- 
play screen, while reading the necessary frame image 
information from th database, and overlaying the fram 
information on the portrait on screen while applying 
appropriate revisions. 



[0083] In this synthetic image generating method, 
the center of the bridge of the nose (center of the pupi- 
lometer pad position) of the frontal portrait 201 on 
screen is found as a reference point 206 as shown in 

5 Figure 11; meanwhile, the portrait 201 is rotated and 
returned to a correct position. 
[0084] As the first step in this procedure, as shown 
in Figure 1 1 (a), the coordinates of the corneal vertexes 
202L and 202R for the right and left eyes in the portrait 

10 201 are found by clicking on the image; a line segment 
(below Aline between corneal vertexes) 203 connecting 
the corneal vertexes 202 U 202 R is drawn. Then, this 
method uses the ratio between the actual corneal vertex 
distances of both eyes, measured using a pupilometer 

is in the previous prescription preparing stage, in effect 
the measured values LPD, RPD (known values) of the 
distances from the nose position (bridge of nose) to 
each of the corneal vertexes (corresponding to center of 
pupils). The line between corneal vertexes 203 on the 

20 abovementioned portrait 201 is divided proportionally 
using that ratio; the point of division is the reference 
point 206 for eyeglasses worn on the portrait 201 . 
[0085] At the same time, the ratio between the 
actual distance between corneal vertexes 

25 PD (=LPD + RPD) and the distance between corneal 
vertexes on the portrait 201 is found; the portrait 201 is 
enlarged or reduced by that percentage so as to match 
the display magnification of the predetermined eyeglass 
frame image later read onto the screen. For example, rf 

30 the display magnification of the frames is one, the mag- 
nification of the portrait is also set to one; if the display 
magnification of the frames is one half, the magnifica- 
tion of the portrait is also set to one half. In this case, the 
percentage of reduction or enlargement is stored tem- 

35 porarily because it is also used for the reduction or 
enlargement of the profile image. Naturally, the magnifi- 
cation of the frame display may also be adjusted to the 
portrait magnification, because it is good for the frame 
display magnification to match the portrait magnifica- 

40 tion. 

[0086] With the magnification of the portrait 201 
adjusted in this way, the horizontal reference line (X 
axis) 207 and vertical reference line (Y axis) 208 on the 
screen are then cfi splayed as supplementary lines pass- 

45 ing through the reference point 206 of the portrait 201 
as shown in Figure 1 1 (b). Specifically, when the portrait 
is taken, it is sometimes impossible to capture the 
image with the face being horizontal. For this reason, 
the reference lines, for indicating the relative positions, 

so are included in order for making adjustments to the incli- 
nation of the face. As shown in Figure 1 1 (c), the portrait 
201 is rotated around the reference point 206. based on 
means for rotating the portrait with an automated oper- 
ation, so that the line between corneal vertexes 203 

55 matches the horizontal reference line 207. The process- 
ing of the portrait 201 is thereby completed. 
[0087] Meanwhile, the eyeglass frame image 210 
illustrated in Figur 1 2 comprises the lenses 211, bridge 
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212, pads 213, endpieces 214, temple 215, and so 
forth. The point of intersection of the horizontal line 
(datum line) 217, connecting the geometrical centers 
(centroids) of the forms of the right and left lenses 21 1 , 
and the vertical line (frame center line) 218, passing 
through the center of the bridge 212, is established as 
the reference point 216 for the frames 21 0. 
[0088] Next, the portrait is overlain with the eye- 
glass frame image. In that case, the frame design pre- 
ferred by the consumer is selected from among various 
types of frame designs and the position at which the 
frames are placed on the portrait is established. As 
shown in Figure 13 (a), the reference point 216 of the 
frames is established at a prescribed distance from the 
reference point 206 of the portrait 201; here, this is a 
position 3 mm therebetow (Y=-3). As shown in Figure 1 3 
(b), placing the frame image 210 at this position pro- 
duces an image simulating eyeglass wearing, with con- 
sideration of the lack of bilateral symmetry of the 
portrait At this stage, means for moving the frame 
image can be used to make slight adjustments to the 
rotation of the portrait 201 and to correct the vertical 
position of the frame image 21 0. 
[0089] Moreover, as shown in Figure 14 (a), there 
may be an inclination of the overall balance of the por- 
trait 201 (for example, when the eyes are not horizontal 
with respect to the entire face), when the line between 
corneal vertexes 203 of the portrait 201 is matched by 
automatic rotation to the horizontal reference line 207 
on the screen. In that case, the portrait 201 is again cor- 
rected by manual rotation around the reference point 
206 so that the frames are placed horizontally and so 
that the overall portrait is balanced after automatic rota- 
tion and revision as shown in Figure 14 (b). The refer- 
ence point 216 of the frame image is established as 
shown in Figure 15 (a) and the frame image 210 over- 
laid as shown in Figure 15 (b). 
[0090] As discussed above, the positions are 
adjusted and corrected by rotating (automatically and 
manually) the portrait without rotating the frames. For 
this reason, rotary calculations become unnecessary in 
any subsequent calculations for transforming the 
frames and the amount of operations can be reduced. 
[0091] Next, the method for synthesizing a profile 
image to simulate eyeglass wearing is explained using 
Figure 16. 

[0092] The previously captured profile portrait 201 S 
is reduced or enlarged according to the magnification 
used to enlarge or reduce the frontal portrait discussed 
above. Next, as shown in Figure 16 (a), the corneal ver- 
tex 221 and bending point (point where the temple 
bends around the ear) 227 of the profile portrait 201 S 
are isolated. The points 221 and 227 are connected by 
a line 222. The point on a line extending from this line 
222 which is a preserved distance d (for example, d=12 
mm) from the corneal vertex 221 is designated the eye 
point (reference point) 223. 

[0093] Next, the cross sectional image 225A of the 



lens is laid over this eye point 223, so that the eye point 
223 matches the eye point (intersection of the optical 
axis of the lens and the back surface of the lens) of the 
prescription lens. The central axis of the frames (or FC 
5 axis) 226 is established parallel to and 3 mm (value 
determined from the lens prescription including the lens 
form) downward from the line 222 connecting the cor- 
neal vertex 221 and the bending point 227. The FC axis 
226 is a line normal to the front surface of the frame (ret- 
ro erence surface established to include both lens shapes) 
and which passes through the geometrical centers 
(centroids) of both lens shapes. Then the lens cross 
sectional image 225A is rotated around the eye point 
223 so that this FC axis 226 is inclined at a prescribed 
is angle (preferably 3 to 8° , and more preferably 5° ) to the 
line 222, and the lens cross sectional image 225B is 
attained. Next the lens profile image 225C, correspond- 
ing to this inclined lens cross sectional image 225B, is 
displayed as shown in Figure 16 (b). The synthesized 
20 image with the prescription lens actually positioned 
before the eye is thereby attained. 
[0094] Next, the fixed endpiece position 228 
extracted from the frontal frame image is reflected and 
plotted on the lens profile image 225C. The fixed end- 
55 piece position 228 and bendng point 227 are connected 
with a line 229 and the frame profile image is laid over 
that line 229 so that the temple matches that line 229. 
An image simulating the profile view is thereby attained. 
Moreover, when there is a temple disappearance point 
30 231 which is the boundary point where the temple dis- 
appears into the hair 230 on the side of the face as 
shown in Figure 16 (b), this temple disappearance point 
231 is extracted and the temple portion toward the end 
is deleted from the temple disappearance point 231. 
35 Moreover, the temple disappearance processing may 
use the boundary line of the hair instead of the temple 
disappearance point 

[0095] In this way, the eyeglass consumer can 
select eyeglasses while looking at the frontal simulation 

40 image and profile simulation image. Moreover, in the 
abovementioned embodiment, measured values of the 
distances of the right and left corneal vertexes from the 
nose position are used for determining the portrait refer- 
ence points. However, the reference points for the por- 

45 trait may also be established using other measured 
values (for example, distance from the right and left ear 
positions). 

[0096] Once the step for displaying and outputting 
only the abovementioned frames in Figure 1 (step 4) or 
so the abovementioned overlap step (steps 33, 35) is com- 
plete, the process advances to the next trial step (step 
5). 

[0097] The trial step (step 5) is the step for selecting 
one of the following: to advance to one of the steps 
55 (steps 50 to 59, <1>to<10> in Figures 7 and 8) for the 
one or mor change operations for changing, revising, 
or inputting necessary items on screen for each of the 
plurality of structural members of the eyeglasses incfud- 
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ing various frame types, lens shapes, and parts, based 
on the frames with the basic design selected in the 
abovemerrtioned basic design selection step (step 2); or 
the step to omit these steps and advance to the compar- 
ing/examining step (step 6) lor deciding whether to use 
the frames without changes to the selected basic 
design. 

[0098] Step 50 is the step for changing the frame 
type. This step is executed when the operator wants to 
change the type (frame type) of frames with the basic 
design selected in step 2. For example, in the case 
where the type of frames selected in step 2 is the rim- 
less frame (also called Athree-piece frame), the opera- 
tor can change to another type of frame (semi-iimless or 
full rimmed), while retaining the basic design when the 
consumer does not like the frames when those frames 
are placed on the screen in the overlap step. In some 
cases, it is not possible to make this change to another 
type because of structural aspects and so forth of the 
frame design; the denial of the change is determined 
automatically and the items which make necessary the 
change denial are displayed. 

[0099] Next, the method for changing eyeglass 
frame type, used in step 50 for changing frame type, is 
explained in further detail using Figures 18 through 26. 
this method for changing eyeglass frame type is a 
method which can change the type of frames without 
changing the design image. Moreover, the method for 
changing the eyeglass frame type explained using Fig- 
ures 18 through 26 can be used in the case of generat- 
ing design and manufacturing data when changing the 
frame type for existing eyeglass frames, for example, in 
the usual process for eyeglass design and manufactur- 
ing, as well as in the eyeglasses made-to-order system 
in the present embodiment 

[0100] Figure 18 is a flow chart of the method for 
changing frame type relating to the first embedment 
Figures 19 through 24 are figures for explaining how to 
examine and decide upon changes in the process for 
changing frame type in the first embodiment. The 
method for changing frame type, relating to the first 
embodiment, is explained below with reference to these 
figures. Moreover, the first embodiment shows an 
example of the case of changing to a full-rimmed type 
without changing the design of the three-piece type of 
frame. Also, this first embodiment shows the method of 
using computer simulations with the display screen for 
performing the operation of revising data relating to the 
three-piece frame, such as lens shape data, and the 
operation for adding data relating to parts of the full- 
rimmed type of frame that are not in the three-piece type 
of frame. This is an example where an image of the eye- 
glasses worn on the face can be displayed by capturing 
an image of the eyeglass consumer's face and overlay- 
ing the eyeglass frame image generated by the data 
relating to the abovemerrtioned eyeglass frame on the 
face image. In the following explanation, the hardware, 
such as the computer used for the simulation, is th 



same as the constitution discussed above and an expla- 
nation thereof is omitted. 

[01 01 ] In the flow chart in Figure 1 8, data relating to 
the frame, including the lens shape data for the three- 

5 piece frame, is input to the computer (step 301). When 
data relating to the image of the eyeglass consumer's 
face is input to the computer using a digital camera or 
the like, an image is synthesized using the input data 
and the previously input data relating to the frame. As 

10 shown in Figure 19, an image of a face wearing the 
three-piece frames is displayed on the display screen. 
[0102] Next, the screen is changed to a screen 
showing only the lens shape for the three-piece type of 
frames; a concave check is performed to check for the 

is presence of concave (step 302). Concave means that 
the curve marking the outline of the lens perimeter is a 
curve which is convex towards the center of the lens 
(concavity in the outer edge of the lens), as shown in the 
three-piece frame lens shape shown in Figure 20. In the 

20 case of concave, the entire design image changes when 
corrected to the fulkimed type of shape; the change is 
therefore not possible (step 310). In other words, in the 
case of the full-rimmed type of frames (and the case of 
the semi-rimless type of frames), the shape of the rim at 

25 the lens supporting structure cannot be in the concave 
shapa Even the shape closest to the concave is convex 
toward the outside with the maximum value of the radius 
R of that curvature (for example, 150 mm). Conse- 
quently, when corrected to the form closest to the con- 

30 cave, this becomes the form shown in Figure 20 and the 
image becomes markedly different in design from the 
case of concave. 

[01 03] When it is confirmed in the abovemerrtioned 
step 302 that there is no concave, the process 

35 advances to the next step 303 and the maximum radius 
check is performed. When the radius of curvature R of 
the curve marking the outline of the lens perimeter is too 
large, the lens cannot be supported by the rim and lens 
deviation occurs; maximum radius is defined as the 

40 maximum radius of curvature R (for example, 1 50 mm) 
at which this lens deviation does not occur. When por- 
tions of the three-piece frame lens shape exceed the 
maximum radius (150 mm, for example) in the maxi- 
mum radius check (for example, when there are por- 

45 lions which are nearly straight lines), the design image 
changes greatly when those portions are revised to the 
maximum radius; in this case as well, the change is not 
possible (step 311). 

[01 04] When there are no portions exceeding max- 
50 imum radius in the abovemerrtioned step 303, the proc- 
ess advances to the next step 304 and the closing block 
position is determined. To determine closing block posi- 
tion, a determining closing block shape, formed of the 
trapezoid shown by the solid lines in Figure 21 (1), is 
55 used in order to judge whether the closing block is 
within a range satisfying conditions of th function and 
structure, and for manufacturing. 
[0105] The closing block 321 used for making the 
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decision has the form as shown in Figure 21 (2). A blank 
with a horizontal width of 5 mm (cut from a deformed 
wire) is used as the raw material; th approximate form 
of the dosing block is made by cutting the rim mounting 
side of this blank at an angle to match the form of the 
rim (edge of lens). The closing block 321 is divided in 
two, an upper piece 322 and a lower piece 323; the 
upper piece 322 and lower piece 323 are soldered to 
the upper and lower rims 324, 324 respectively. A struc- 
ture wherein the lens is supported by the tension of the 
rim 324 is created by screwing together the upper piece 
322 and lower piece 323 with the screw 326. The clos- 
ing block 321 is hidden behind the rear of the endpiece 
325 so it cannot be seen from the front or side of the 
eyeglasses. 

[0106] The length (4.15 mm) of the lower edge 
(measure line) S1 of the determining closing block form 
is the sum of the thickness (1 . 1 5 mm) of the rim 324, the 
distance (0.6 mm) from the rim 324 to the screw head of 
the screw 326, the diameter (1.8 mm) of the screw 
head, and the distance from the screw head to the end 
of the closing block. This length of the lower edge S1 is 
the minimum dimension in which the rim and screw can 
be structurally established in the closing block. The 
lower edge S1 and upper edge (measure line) S2 of the 
determining closing block form are parallel; the distance 
(height) between the lower edge S1 and upper edge S2, 
2.8 mm, is the minimum dimension for ensuring the sol- 
der strength and screw holding strength. The end point 
on the rim mounting side of the lower edge S1 of the 
determining closing block form is the reference point A1 ; 
the end point of the upper edge S2 on the side opposite 
from the rim mounting side is the reference point A2. 
[0107] As discussed above, the end surface of the 
closing block on the rim mounting side is cut to match 
the form of the rim. However, because the horizontal 
width of the blank used as the source material to be cut 
is 5 mm, the upper edge S2 of the determining closing 
block form is 5 mm maximum. Consequently, the allow- 
able cutting angle on the rim mounting side (angle 
formed by the lower edge S1 and the end surface of the 
rim mounting side) is maximized when the upper edge 
S2 is 5 mm and the maximum angle max becomes 107° 
. Also, the minimum allowable cutting angle is formed 
when the upper edge S2 is the shortest distance which 
still ensures the strength of the screw portion; the mini- 
mum angle min becomes 80° . Moreover, the maximum 
allowable cutting angle max can be increased if the 
blank size is greater than 5 mm, but the range of possi- 
ble locations of the closing block can be broadened by 
using an closing block or determining closing block form 
which is as small as possible. 
[01 08] Next, the method for finding the closing block 
cutting angle using the determining closing block form is 
discussed. As shown in Figure 23, the measure line 
(tower edge) S1 of the determining closing block form is 
laid over the lower edge S3 of the endpiece. The end 
point (reference point A1 ) of th measure line S1 on the 



rim side is matched with the reference point A3 which is 
the intersection of the lower edge S3 of th endpiece 
and the inner line of the rim (outline of the inside of the 
rim). At this time, the intersection C1 of the measure line 

5 S2 and the inner line of the rim is found and the meas- 
ure line S5, which is a line connecting this intersection 
C1 and the reference point A3, is found. The angle 
formed by this measure line S5 and the lower edge S3 
of the endpiece is the closing block cutting angle . (This 

w measure line S5 is used because the actual inner line of 
the rim (outline of lens shape) is a curve having various 
radii of curvature and it is difficult to determine the clos- 
ing block position relative to the curve; the cutting angle 
is therefore found using the straight measure line S5.) 

75 When this cutting angle is within the range of the allow- 
able closing block cutting angle min to max as shown in 
Figure 23, the closing block can be located at the posi- 
tion shown in the figure; the position of the closing block 
is determined from the endpiece without the closing 

20 block extending beyond the outside off the endpiece. 
[01 09] However, in the case where the closing block 
cutting angle is greater than the maximum allowable 
cutting angle max as shown in Figure 22, the dosing 
block cutting line (cutting surface) cannot be matched to 

25 the inner line of the rim, even when the measure line S1 
of the determining closing block form is positioned over 
the lower edge S3 of the endpiece (setting position P1). 
In this case, the reference point A1 of the determining 
closing block form is rotated around the reference point 

30 A3 to match the closing block cutting line to the inner 
line of the rim. The range in which this type of rotation is 
possible is as shown in Figure 22. The determining clos- 
ing block form is rotated by angle to the rotation position 
(setting position) P2 where the reference point A2 

35 matches the upper edge S4 of the endpiece. If rotated 
further, the closing block extends beyond the endpiece. 
Consequently, when the cutting angle is greater than 
107° + or when is less than 80° , the closing block can- 
not be established on the endpiece side; the setting 

40 position for the closing block is established on the 
bridge side (nose side). Moreover, in Figures 22 and 23, 
the lower edge S3 and upper edge S4, which are the 
outer lines of the endpiece shown with straight lines, 
represent the minimum shape which can effectively hid 

45 the closing block. In an actual endpiece, a curved orna- 
ment or the like is sometimes formed father to the out- 
side of the edges S3, S4. 

[0110] When the closing block position is deter- 
mined in the abcvementioned step 304, the process 

so advances to step 305 and an radius check for the clos- 
ing block position is performed. This radius check for the 
closing block position determines whether the radius R 
of the rim curvature at the position where the closing 
block is mounted is greater than the minimum radius R 

55 of curvature (minimum R value) allowable in the closing 
block cutting work; this radius check also determines 
the working, tools used and the working conditions. The 
process advances to step 307 if H is determined that the 
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R value is greater than the minimum allowable racfius of 
curvature for the dosing block cutting work. 
[0111] When it is determined that the Rvalu is less 
than the minimum allowable radius of curvature for the 
closing block cutting work in the abovementidned step 
305. the radius of curvature of the closing block mount- 
ing position is corrected to the minimum allowable 
radius of curvature for the closing block cutting work 
(minimum R value) in step 306 and the process 
advances to step 307. 

[0112] In step 307, a minimum radius check is per- 
formed. The rim is formed from rim wound in a specified 
form by a rim winder. At that time, the rim is wound by a 
cam provided in the rim winder; the radius R of curva- 
ture of the rim, for manufacturing, is not attained if the 
minimum R value is less than the radius of curvature of 
that cam. Consequently, in the present embodiment, the 
minimum radius of curvature to allow manufacturing is 
the minimum radius. When the three-piece frame lens 
shape has portions less than the minimum radius (5 
mm, for example) (such as when portions are nearly at 
right angles) in the minimum radius check, the process 
advances to step 308 and those portions are corrected 
to the minimum radius. As shown in Figure 24, the 
design image does not change significantly in this case 
even when the revisions are made, therefore the revi- 
sions are possible. When this step 308 is complete or 
the minimum radius check is passed in step 307, the 
process advances to step 309, data for a full-rimmed 
frame having the same design image as that of the 
three-piece frame before the changes is attained, and 
the changes to the frame type are complete. 
[0113] The abovementioned first embodiment 
makes rt possble to change the frame type with relative 
simplicity without changing the design image, by follow- 
ing prescribed procedures, while using the data relating 
to the frames before the changes. If this method is per- 
formed using a simulation apparatus comprising a per- 
sonal computer established at the point of purchase, it 
becomes possible to order types of frames with design 
images other than those displayed at the eyeglass 
shop; this makes it possible to meet more diverse 
needs. 

[01 1 4] Figure 25 is a flow chart showing the method 
for changing frame type relating to the second embodi- 
ment. This second embodiment shows an example of 
changing from a three-piece type to a semi-rimless 
type. The process flow is entirely the same as the proc- 
ess flow in the first embodiment shown in Figure 18, 
except for the steps relating to the closing block, 
because there is no closing block in the case of the 
semi-rimless type of frames. Consequently, the same 
step numbers are used for the steps in the flow chart for 
the second embodiment in Figure 25 which are the 
same as those in the first embodiment and an explana- 
tion thereof is omitted. 

[011 5] Figure 26 is a flow chart showing the method 
for changing frame type relating to the third embodi- 



ment. This embodiment is an example of changing from 
the semi-rimless type to the full-rimmed type. The proc- 
ess flow is exactly the same as that of the first embodi- 
ment in Figure 18, except for the steps relating to 

5 concave and minimum radius, because the semi-rim- 
less type has no concave or smallest radius and it is not 
necessary to determine these. Consequently, the same 
step numbers are used for the steps in the flow chart for 
the third embocfiment in Figure 26 which are the same 

w as those in the first embodiment and an explanation 
thereof is omitted. 

[0116] As discussed above, the limitations (con- 
cave, minimum radius, maximum radius closing block 
position, etc.) in the case of changing eyeglass frame 

15 type are based on differences in the method for install- 
ing the lenses. These limitations increase in order from 
the three-piece type, semi-rimless type, and full-rimmed 
type. There are other modes of changes than those in 
the abovementioned first through third embodiments, 

20 but changes from a type with many limitations to a type 
, with few limitations can be made without many altera- 
tions relating to the lens form. For example, the three- 
piece type has a structure wherein holes are made in 
the lenses and the bridge and endpieces are affixed 

25 with screws. There are therefore no limitations to the 
lens form and no limitations two switching from other 
frame types to the three-piece type of frames. 
[0117] Also, when the operator changes the eye- 
glass frame type, it is necessary to design parts which 

30 were not present in the eyeglass frames before the 
changes. The parts constituting the full-rimmed type, 
semi-rimless type, and three-piece type of frames can 
be divided into parts which are present in all three types 
and parts which are present in only one type. The 

35 standard parts common to the three types include 
lenses, bridge, pad arms, pads, endpieces, hinge, hinge 
screw, temples, and temple covers. The parts peculiar 
to the different types include the rim, closing block, clos- 
ing block screw for the full-rimmed type; semi-rimless 

40 frame bar, nylon cushion, and nylon thread for the semi- 
rimless type; and bridge side lens fixing tooth, bridge 
side lens fixing screw, endpiece side lens fixing tooth, 
and endpiece side lens fixing screw. 
[0118] The common parts form the basis for the 

45 image of the eyeglass frames; therefore, the form, 
mounting position, and so forth of the common parts are 
changed as little as possible when the eyeglass frame 
type is changed. 

[0119] For the characteristic parts, it is necessary to 
so make a design, and so forth, for newly occurring charac- 
teristic parts, while considering the method for changing 
part locations in step 54 discussed below. Specifically, 
designs relating to the semi-rimless type bar are made 
when changing from the full-rimmed or three-piece type 
55 to the semi-rimless type. Also, designs relating to the 
bridge side lens fixing tooth, endpiece ski lens fixing 
tooth, and lens fixing screw are made when changing 
from the full-rimmed or semi-rimless type to the three- 
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piece type. Also, designs relating to the rim, closing 
black, and closing block screw are made when chang- 
ing from the three-piece or semi-rimless type to the full- 
rimmed type. 

[0120] Next, step 51 in the trial step in Figure 1 is 5 
the step for inputting the lens shape. This step 51 is per- 
formed in the case where the operator wants to change 
the lens shape of the basic frame selected in step 2. For 
example, the lens shape for the frame with the basic 
design selected in step 2 is changed when the con- 
sumer does not like that frame as displayed in use on 
the screen in the overlap step. Different modes for mak- 
ing the change are prepared: mode of selecting from 
original lens shapes, mode of selecting from manufac- 
turer's part numbers, mode of selecting from lens 
shapes measured using the lens shape measuring 
instrument (three-dimensional frame tracer) 103, and 
mode of selecting from recommended lens shapes. The 
customer or operator can select his/her preferred lens 
shape freely from a wide range of lens shapes, from 
those reflecting his/her own design to those recom- 
mended by a specialist 

[0121] Step 52 is the lens shape revision step for 
revising the size or partial design of the lens shape. In 
this step 52, the operator maintains the basic design of 
the frames selected in step 2, while uniformly enlarging 
or reducing the lenses, changing the horizontal width (A 
size) and/or vertical width (B size) of the lenses, revising 
the irregularity of the lens shape, or changes the curva- 
ture between three points established in part of the 
curve outlining the lens shape (three point arc inser- 
tion). 

[01 22] Step 53 is the step for changing the types of 
parts used as standard in the frame with the basic 
design selected in step 2. These changes can be made 
for ail parts of the eyeglasses, such as the bridge, end- 
pieces, temple, pads, end covers, ornamentation, jew- 
els, and so forth. 

[01 23] Step 54 is the step for changing the positions 
of the parts. Because the impression or Alook@ cfiffers 
according to the part positions, it is possible to change 
the positions of the entire front, and the bridge, end- 
pieces, and temples. These changes are necessarily 
limited by the structure and dimensions; the allowable 
range, and so forth, is determined and displayed. 
[0124] Next, the method for determining endpiece 
and bridge positions for the eyeglasses used in step 54 
for changing the positions of the abovementioned parts 
is explained in detail using Figures 27 through 35. This 
method for determining endpiece and bridge positions 
for the eyeglasses allows the operator to move the posi- 
tions of the endpieces and bridge on the eyeglass 
frames on screen and determine the positions of the 
endpieces and bridge to suit the consumer's prefer- 
ences. Moreover, the method for determining endpiece 
and bridge positions for the eyeglasses explained using 
Figures 27 through 35 can be applied to the generation 
of usual eyeglass designs, as well as to the eyeglasses 



made-to-order system in the present embodiment. 
[0125] Figures 27 through 35 are figures for 
explaining the confirmation of design image changed by 
the movement of the pieces and the determination of 
whether movement is possible when performing the 
method for determining endpiece and bridge positions 
for the eyeglasses. Below, the method for determining 
endpiece and bridge positions for the eyeglasses is 
explained with reference to these figures. In the follow- 
ing explanation, the hardware such as the computer 
comprising the computer graphics apparatus is the 
same as in the abovementioned constitution and an 
explanation thereof is omitted. 
[0126] Data relating to the frames, including lens 
shape data for the eyeglass frames selected by the con- 
sumer, are input to the computer. The facial image of 
the consumer is input to the computer using a digital 
camera or the like. Thereupon the image of the face 
wearing the eyeglasses is displayed on the screen as 
shown in Figure 28. This screen provides a simulation 
of the consumer actually wearing the eyeglasses. In this 
situation, it is judged whether it is necessary to move 
the positions of the endpieces and bridge. When move- 
ment is thought to be necessary, the operator moves the 
positions of the endpieces and bridge while looking at 
the screen, confirms the change to the image of the 
consumer's face for each position, and determines the 
positions of the endpieces and bridge which the con- 
sumer thinks best. The movement of the endpiece and 
bridge positions may be performed with a separate 
screen showing the eyeglass frames as shown in Figure 
27; the mounting positions of the endpieces 401 and 
bridge 402 are changed with respect to the rim 403 on 
screen and the preferred positions determined. 
[0127] The means and method for moving the end- 
pieces and bridge on screen may include a method for 
inputting the amount of movement and range of move- 
ment using a keyboard, or a method for selecting and 
dragging the endpieces and bridge with a cursor, or the 
like, using a mouse, or the like. In the case of moving 
the bridge with a dragging method, the movement may 
be limited to vertical movement only because the sym- 
metry of the front portion of the eyeglasses may be lost 
due to horizontal movement when the endpieces and 
bridge can be freely moved both horizontally and verti- 
cally. Also, because symmetry is lost if the endpieces on 
the right and left are moved separately, the endpieces 
on either side may be linked together and moved so as 
to be placed in symmetrical positions. The endpiece 
and bridge positions may be moved continuously or in 
stages, and can preferably be stopped at any position 
during movement. 

[01 28] The endpieces 401 and bridge 402 shown in 
Figure 27 (1) are parts which are actually stocked, but 
with slightly longer dimensions. In Figure 27, while the 
forms of th stocked parts are dsplayed on screen indi- 
vidually and independently; identical parts can be 
moved with respect to the rim and their positions deter- 
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mined. Rgure 27 (2) snows the state where the end- 
pieces 401 and bridge 402 are in standard positions 
relative to the rims 403. Figure 27 (3) shows the state 
where the endpieces 401 and bridge 402 are at the top- 
most allowable positions. In Figure 27, the shaded por- 
tions on the endpieces and bridge are extra portions; 
these are removed on screen by the imaging process 
and are removed by cutting during manufacturing. 
[0129] After the positions are determined, the 
numerical information of the endpiece and bridge posi- 
tions is output and manufacturing drawings and data lor 
numerical control millimg machines are generated. With 
the generated data, parts in stock undergo numerical 
control milling to match the lens shapes, being the 
mounting portions therefore, and are assembled 
according to the drawings; eyeglasses with the optimum 
endpiece and bridge positions according to the con- 
sumer's preferences can thereby be produced. Moreo- 
ver, it is also possible to determine the positions without 
considering these stocked parts. In that case, however, 
the parts are produced once the positions are deter- 
mined. In such a case, the costs for one-off production 
become high, the manufacturing process takes more 
time, and the delivery date becomes further off. 
[0130] As shown in Rgure 29, two or more part 
types with different lengths are prepared as parts in 
stock. The part with the optimum length, according to 
the installed position, may be selected and finished. In 
this case, because the parts can be mass produced, the 
manufacturing costs for the parts can be reduced and 
the time to delivery decreased; however, the amount of 
parts in stock increases. 

[0131] Furthermore, as shown in Rgure 30, the 
range of lengths of a part such as the bridge may be lim- 
ited and the range of movement limited within a range 
established within those limits. In other words, parts 
with one or two or more ranges of lengths are in stock; 
the range of movement of the endpieces and bridge is 
limited to the ranges in which those parts can be manu- 
factured. 

[0132] Moreover, it is natural to assume that the 
range in which the endpieces and bridge can be moved 
is limited by the range of positions at which the end- 
pieces and bridge can be mounted on the lens fixing 
elements (rim, semi-rimless frame bar, or lens fixing 
teeth, etc.). Consequently, movement outside of this 
range is limited so as to be impossible. 
[0133] Next, the method for determining the range 
of movement of the endpieces and bridge is discussed. 
The reference points for determining the range of bridge 
movement are established as shown in Rgure 30. The 
reference point E 1 is the point from which the upper and 
lower limit positions of the bridge are measured and is 
established at the topmost position on the bridge. Also 
the reference point E2 is the point showing the standard 
length of the bridge. The referenc points E3 and E4 are 
point showing the maximum length of the bridge; the 
referenc point E3 is the upper point of the maximum 



length and th reference point E4 is the lowest point of 
the maximum length. The reference points E5 and E6 
are point showing th minimum length to which the 
bridge can be shortened; the reference point E5 is the 

5 upper point of the maximum length and the reference 
point E6 is the lowest point of the maximum length. 
[Q134] As shown in Rgure 31, the range in which 
the bridge can be moved is determined according to the 
relative positions of the reference points E3 to E6 and 

w the lens shape. In other words, when the maximum 
length reference points E3 and E4 are located within the 
lens shape or on the outline thereof and the minimum 
length reference points E5 and E6 are located to the 
outside of the lens shape or on the outline thereof, then 

75 the bridge is judged to be at a position where movement 
is possible. The bridge position in Rgure 31 is the posi- 
tion for a bridge of maximum length. Moreover, Rgure 
~ 33 shows an example where the maximum and mini- 
mum lengths of the bridge are determined with a refer- 

20 ence line rather than the reference points. The bridge is 
judged to be at a position where movement is possible 
when the reference line for determining maximum 
length is within the lens shape or on the outline thereof 
or the reference line for determining minimum length is 

25 outside the lens shape or on the outline thereof. Move- 
ment is more strictly limited by making the decision 
using the reference lina Moreover, in order to make 
these decisions on the computer, the lens shape, bridge 
shape (and endpiece shape), and the reference points 

30 and reference lines for the maximum and minimum 
lengths of the bridge (and endpieces) are input in 
advance to the computer storage device. 
[01 35] Rgure 29 shows the case of using a plurality 
of bridges with different lengths but similar shapes, so 

35 that the design image remains the same. Rgure 29 (1) 
is an example of three bridges 411, 412, 413. The 
bridge 411 can be mounted at the position L1 on the 
lens shape outline; the bridge 412 can be mounted at 
the position L2 on the lens shape outline; and the bridge 

40 413 can be mounted at the position 13 on the lens 
shape outline. The range of bridge movement can be 
broadened by using the three bridges with different 
lengths 411,412, 413. As shown in Rgure 29 (2), when 
the bridge is lowered vertically toward the lens shape, it 

45 is determined the bridge can be mounted rf the length L 
of the line between the two points, at which the refer- 
ence points E3 and E6 of the bridge meet the outline of 
the lens shape, is greater than the length B between the 
reference point E3 and reference point E6. When the 

so length L is shorter than the length B, the minimum 
length reference point E6 falls within the lens shape and 
the maximum length reference point E3 extends beyond 
the lens shape as shown in Figure 29 (3). 
[0136] Figure 32 is a figure for explaining how to 

55 determine the range of endpiece overhang. The mini- 
mum length points D2 and D3 ar reference points for 
the shortest length of the endpiece; the maximum 
length points D4 and D5 are refer nc points for the 
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greatest length of the endpiece. Like the case of the 
bridge discussed above, this is determined to be a 
mountable position if the minimum length points D2 and 
D3 are outside of the lens shape or on the outline 
thereof and the maximum length points D4 and D5 are 
within the lens shape or on the outline thereof. Moreo- 
ver, the minimum length point D3 is supplemental, in 
that it regulates that a pattern or the like is not cut in the 
case where the endpiece cannot be cut because of a 
pattern. Consequently, when there is no pattern or the 
like, the minimum length may be determined with only 
the minimum length point D2. Figure 32 (1) shows the 
case where endpiece overhang is minimized at heights 
H1 and H2; Figure 32 (1) sic shows the case of maxi- 
mum endpiece overhang, relative to Figure 32 (1). The 
amount of endpiece overhang is adjusted at a 0.5 mm 
pitch, for example; the range of the amount of overhang, 
in which movement from the current endpiece position 
is possible, is displayed on the screen. The operator can 
freely move the endpiece on the screen by inputting the 
desired amount of overhang within that range. 
[0137] Sometimes the endpieces and bridge 
include patterns and designed differences in level pat- 
terned edges; if those portions are cut away, the original 
image may become completely different In that case, 
the positions to which the endpieces and bridge may be 
moved are limited so that the portions with the pattern 
or differences in level are not cut Figure 34 shows an 
example of a bridge with afferent levels. The bridge 41 0 
with protruding levels in Figure 34 (1) displays the differ- 
ent levels at the standard position in Figure 34 (2). But if 
moved downwards as shown in Figure 34 (2). the width 
of the bridge 410 is decreased, the differences in level 
disappear, and the image changes. Figure 35 shows an 
example of a patterned bridge The patterned bridge 
420 in Figure 35 (1) displays patterned and unpatterned 
portions at the standard position in Figure 35 (2). But 
when moved downwards as in Figure 35 (3), the width 
of the bridge 410 sic is decreased, only the patterned 
portion remains, and the image changes. 
[0138] In addition, the closing block is hidden 
behind the endpiece in the case of full-rimmed eyeglass 
frames. In such a case, the minimum length of the end- 
piece is the minimum dimension which can enclose the 
closing block. 

[0139] With the embodiments discussed above, the 
positions of the eyeglass endpieces and bridge can be 
determined according to the consumer's preferences 
and the eyeglass design can better reflect the con- 
sumer's preferences. 

[0140] Next, step 55, in the trial step in Figure 1, is 
the step for changing the eye size, distance between 
lenses (DBL) or temple length. 
[0141 ] Step 56 is the step for changing the colors of 
eyeglass parts such as the bridge, endpieces. temples, 
pads, and end covers. This can be can be made for all 
parts at once or the parts can be changed individually. 
[0142] Step 57 is th step for changing the lens 



color; a preferred color can be selected. 
[0143] Step 58 is the step for changing the usage 
scene. Th usag scene is the background screen of 
the portrait; various backgrounds such as an office, 

5 wedding, or resort can be selected. 

[01 44] Step 59 is the step for inputting the lens pre- 
scription. This step is necessary to this embodiment 
and is performed after the comparing/examining step, if 
not performed during the trial. Also, when this system is 

10 used to select frames only, the lens prescription is not 
necessary, and in that case, dummy data are input in 
the prescription input step. 

[0145] In the abovementioned trial steps, various 
changes are made to the frames with the basic design, 

75 one or two or more preferred frames are determined, 
and the process advances to the next comparing/exam- 
ining step (step 6). In this comparing/examining step, 
the frames to be ordered are decided upon. When a 
decision cannot be made, the process returns to step 5 

20 for another trial. 

[01 46] In the case where a decision is made in the 
comparing/examining step (step 6), it is determined in 
the next step (step 7) whether the lens prescription was 
input When the prescription has not been input the 

25 prescription is input. When the prescription has been 
input already, the process advances to the next step 8. 
[01 47] In step 8, it is found whether the facial meas- 
urements have been made. When measurements are to 
be made, the numerical values for each of the frame 

30 parts are measured and input using the facial measur- 
ing instrument 104 (step 81). Meanwhile, when facial 
measurements are not made (for example, when there 
are no special eyeglass specifications (when no major 
alterations are made to the basic design of the frames), 

35 when it is decided that the consumer is not in the spe- 
cific wearing environment or when it is thought that 
slight fitting operations after the eyeglasses will be suffi- 
cient), the process advances to step 9, the temple 
lengths are input and other specifications are attained 

40 from the two-dimensional screen. When step 9 is com- 
plete, data necessary for manufacturing the eyeglasses, 
including the form of the frames determined in the 
abovementioned steps, are transmitted to the host com- 
puter 1 10 via telecommunications lines. 

45 [0148] The host computer 110 has an order check 
database containing data including the data necessary 
for manufacturing the eyeglasses. The host computer 
analyzes the data transferred from the abovementioned 
poi nt-of -purchase interactive system 100 and decides 

so whether manufacturing is possible, ff manufacturing is 
not possible, the host computer sends a response to 
that effect to the poi nt-of -purchase interactive system 
100 and if manufacturing is possible, advances to the 
next step (step 10). 

55 [0149] In the case where the point-of-purchase 
interactive system 100 receives the response that man- 
ufacturing is not possfole, the process returns to the trial 
step 5 and goes through the steps, such as making 



19 



37 



EP1011006A1 



38 



changes, once mora Meanwhile, when it is determined 
that manufacturing is possible, the process advances to 
step 11 ; the dimensions of each part are calculated, as 
well as the price and d livery date and those results are 
returned to the point-of -purchase interactive system 
100 (step 12). When the price is calculated, the type of 
each part, materials, grade, dimensions, weight, and 
milling costs are considered and prescribed calculation 
rules are followed. 

[0150] In the pointof -pur chase interactive system 
100. it is decided whether to make the order once the 
responses about price and delivery data are received 
from the abovementioned host computer 110 (step 1 3). 
When it is decided not to place the order, that informa- 
tion is input, and the process returns to the trial step 5. 
When it is decided to place the order, that information is 
input, and the response is sent to the host computer 
110. 

[0151] When the host computer 110 receives the 
response that the order is to be made, the process 
advances to step 14. Trie order processing database, 
having data including the data processing necessary for 
manufacturing the eyeglasses and the instruction 
processing necessary for manufacturing the eyeglasses 
stored in the host computer 110, is operated and the 
data necessary for manufacturing the eyeglasses are 
generated. The frame manufacturing instructions and 
manufacturing data are transmitted to the terminal 121 
in the manufacturing plant responsible for producing the 
frames; the lens manufacturing instructions and manu- 
facturing data are transferred to the terminal 122 in the 
manufacturing plant responsible for manufacturing the 
lenses (step 14). 

[01 52] At each manufacturing plant, these data are 
output (steps 151, 152) and the frames (step 153) and 
lenses (step 154) are manufactured. Then these are 
sent to the eyeglasses assembly plant where the eye- 
glasses are assembled (step 16); the eyeglasses are 
shipped out after inspection (step 17). 
[0153] With the eyeglasses made-to-order system 
according to the embodiments discussed in detail 
above, any of a plurality of basic frames prepared in 
advance is selected on the display screen and an oper- 
ator can arbitrarily select only those trial steps believed 
necessary for the selected basic frames. As a result, the 
main processes for the eyeglass design decisions can 
be performed according to procedures freely selected 
by the operator, and not procedures determined in 
advance by computer software. Accordingly, this can 
markedly increase the possibility of design decisions 
more directly reflecting the operator's or consumer's 
sensibility. Moreover, the main procedures can be deter- 
mined according to the free will of the operator or con- 
sumer; therefore, only the steps thought necessary by 
the operator are performed and quick processing 
becomes possible. Furthermore, because this is a sys- 
tem where only the necessary steps are performed, 
rather than a system for mechanically performing all the 



main steps, the total processing time is not immediately 
lengthened even if plenty of functions are given to each 
step. As a result, it becomes easy to fulfill each of the 
functions. In addition, the concept of this system is 

5 applied to each function itself and only the necessary 
steps are performed; the functions are completed 
accordingly and quick and appropriate processing 
becomes possible. Also, even if new principal steps are 
added, it is not necessary to change the entire system; 

10 another advantage, therefore, is that system upgrades 
are very easy. 

INDUSTRIAL APPLICABILITY 

75 [0154] The present invention relates to an eye- 
glasses made-to-order system wherein any of a plurality 
of basic frames prepared in advance is selected on the 
computer-controlled display screen and eyeglass spec- 
ifications which optimally reflect the consumer's prefer- 

20 ences can be determined and ordered by arbitrarily 
changing the various structural members of the eye- 
glasses, including the various frame types, lens shapes, 
and parts, based on the frames with the selected basic 
design. With the present invention, an eyeglass design 

25 which stresses the consumer's preferences can be 
quickly determined and ordered using only the proce- 
dures thought necessary by the operator. 

Claims 

30 

1. An eyeglasses made-to-order system wherein an 
operator uses an interactive system using means 
inducting a computer-controlled cfisplay screen to 
determine eyeglass specifications necessary for 
35 ordering eyeglasses, including necessary items 
relating to each structural member of the eye- 
glasses; 

wherein any of a plurality of types of basic 
frame designs prepared in advance is selected 
40 from said display screen; and 

the optimum eyeglass specifications, reflecting 
the consumer's preferences, can be deter- 
mined on and ordered from the display screen, 
45 by any changes to the structural members of 

the eyeglasses, including frame type, lens 
shape, and parts, based on the selected basic 
frame design. 

so 2. An eyeglasses made-to-order system wherein an 
operator determines eyeglass specifications neces- 
sary for ordering eyeglasses, including necessary 
items relating to each structural member of the eye- 
glasses, with an interactive system using means 

55 including a computer-controlled display screen, and 
comprising: 

basic design selecting function for selecting 
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from the display screen any of a plurality of 
basic frame designs prepared in advance; 



portrait capturing function for taking the portrait 
of the eyeglasses consumer; 5 

synthetic image generating function for over- 
laying the image of the selected frames on the 
portrait taken by said portrait capturing function 
and displaying a portrait wearing the eye- io 
glasses on said display screen; 

one or more changing functions for changing, 
revising, or inputting necessary items on the 
display screen, relating to each of the plurality 75 
of structural members of the eyeglasses, 
including the frame type, lens shape, and parts, 
based on the basic frame, design selected 
using said basic design selecting function; 

20 

storing function for storing data including one 
or more images of the eyeglasses attained on 
the display screen; and 

comparing/examining function for comparing or 25 
examining the one or more eyeglass images, 
including the eyeglass images stored in said 
storing means, displayed on the display 
screen, deciding upon one of those, or return- 
ing to the step for performing said changing 30 
function; 

wherein the operator performs only those pro- 
cedures or function changes thought neces- 
sary after selecting the basic frame design, 
makes the best use of the eyeglass consumer's 35 
free will, and quickly and accurately performs 
the ordering operation because after selecting 
the basic frame design using said basic design 
selecting function, the operator can arbitrarily 
select and perform any one or more of the tunc- ao 
tions: said portrait capturing function, said syn- 
thetic image generating function, said one or 
more changing functions, or said compar- 
ing/examining function. 

45 

3. The eyeglasses made-to-order system, according 
to Claim 2, wherein said synthetic image generating 
function comprises the function of laying the prof Be 
image of the selected frames over the profile image 

of the eyeglass consumer's face captured with said so 
portrait capturing function, as well as the function of 
laying the frontal image of the selected frames over 
the frontal image of the eyeglass consumer's face 
captured with said portrait capturing function. 

55 

4. The eyeglasses made-toorder system, according 
to Claim 2, wherein said one a more changing 
functions include one or more of the following: 



frame type changing function, lens shape replacing 
function, lens shape revising function, part chang- 
ing function, part position changing function, size 
changing function for changing sizes such as eye 
size and the distance between lenses, color chang- 
ing function for changing the colors of the parts 
constituting the frames, lens color changing func- 
tion, usage scene changing function for changing 
the background for lens usage, and lens prescrip- 
tion inputting function. 

5. The eyeglasses made-to-order system, according 
to Claim 2, comprising the function of taking facial 
measurements of said eyeglass consumer, adding 
those measured values, and revising the eyeglass 
specifications. 

6. The eyeglasses made-to-order system, according 
to Claim 2, comprising an order check access func- 
tion for accessing the order check database com- 
prising data inducting data necessary for 
manufacturing the eyeglasses, after said eyeglass 
specifications are determined, and attaining infor- 
mation necessary when ordering eyeglasses, 
including whether it is possible to manufacturing 
eyeglasses to those specifications, price, or deliv- 
ery date. 

7. The eyeglasses made-to-order system, according 
to Claim 6, comprising an order access function for 
accessing an order acceptance database, compris- 
ing data including order acceptance processing, 
processing of data necessary for manufacturing the 
ordered eyeglasses, and processing of instructions 
necessary for manufacturing the eyeglasses, and 
completing the order after said order check access 
function is performed and the order determined. 

8. A method for generating synthetic images for an 
apparatus to simulate eyeglass wearing by captur- 
ing the frontal portrait of a person's face on a com- 
puter-controlled display screen using an imaging 
function, laying the image of eyeglass frames over 
the portrait on the screen, and displaying a portrait 
wearing eyeglasses; 

wherein reference points for the portrait cap- 
tured on said screen are determined using actual 
measurements relative to the placement of said 
person's eyes and the frame image is laid ever the 
portrait so that the reference points of the eyeglass 
frame image match the portrait's reference points. 

9. The method for generating synthetic images for an 
apparatus to simulate eyeglass wearing, according 
to Claim 8, wherein measured values of the dis- 
tances from the bridge of said person's nose to 
each of the corneal vertexes are used as the actual 
measurements relative to the placement of the 
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eyes; and 

the point at which a line connecting the corneal 
vertexes on the portrait captured on the screen 
is divided according to the ratio off said meas- s 
ured distances to the corneal vertexes is a ref- 
erence point for said portrait. 

10. The method for generating synthetic images for an 
apparatus to simulate eyeglass wearing, according 10 
to Claim 8, wherein the frame image is enlarged or 
reduced relative to the portrait or the portrait is 
enlarged or reduced relative to the frame image, 
according to the ratio of the measured values of the 
distances to the corneal vertexes of said person to is 
the distances to the corneal vertexes of the portrait 
captured on the screen. 

11. The method for generating synthetic images for an 
apparatus to simulate eyeglass wearing, according 20 
to Claim 9, wherein the portrait is automatically 
rotated and corrected so that the line segment con- 
necting the corneal vertexes of both eyes of the por- 
trait captured on screen becomes horizontal on the 
screen. 25 

12. The method for generating synthetic images for an 
apparatus to simulate eyeglass wearing, according 
to Claim 11, wherein the portrait is revised after 
said automatic rotation and revision using manual 30 
rotation so that the entire portrait is balanced. 

13. A method for generating synthetic images for an 
apparatus to simulate eyeglass wearing comprising 
the steps of capturing the profile portrait of a per- 35 
son's face on a computer-controlled display screen 
using an imaging function, determining reference 
points from this facial prof fle image, and laying the 
image of the eyeglass frames over the profile image 
based on the reference points. ao 

14. The method for generating synthetic images for an 
apparatus to simulate eyeglass wearing, according 
to Claim 13, comprising the steps of capturing the 
profile portrait of said person's face on a screen, as 
finding the eye points at a position a prescribed dis- 
tance to the front of the corneal vertexes in the por- 
trait image, and laying the lens profile image using 
the eye points as reference points, as well as the 
frame profile image over the lens profile image. so 

15. A method for determining the positions of the end- 
piece and bridge of the eyeglasses wherein the 
facial image data of the eyeglass consumer and the 
form data for the selected eyeglass frames are cap- ss 
tured and displayed on screen using a computer 
graphics method, and the positions of the endpiece 
and bridge on said selected eyeglass frames can 



be moved on screen, allowing the selection and 
determination of the positions for said endjpiece and 
bridge preferred by the eyeglass consumer. 

16. The method for determining the positions of the 
endpiece and bridge of the eyeglasses, according 
to Claim 15, wherein the range of movement for 
said endpiece and bridge is determined from limits 
of the design or of the function and structure. 

17. The method for determining the positions of the 
endpiece and bridge of the eyeglasses, according 
to Claim 15, wherein the movements of said end- 
piece and bridge to be moved are linked together. 

18. The method for determining the positions of the 
endpiece and bridge of the eyeglasses, according 
to Claim 15, wherein the direction in which said 
endpiece are moved is limited to a horizontal direc- 
tion and so that the amounts of movement become 
the same but in mutually opposite directions for the 
right eye and the left eye. 

19. The method for determining the positions of the 
endpiece and bridge of the eyeglasses, according 
to Claim 15, wherein the direction in which said 
bridge is moved is limited to a vertical direction. 

2a A method for changing the type of eyeglass frames 
for changing the frame type without changing the 
design image, wherein data relating to the frames, 
including the frame form for second eyeglass 
frames related to a second frame type having a 
design image in common with the design image of 
first eyeglasses, are attained by the steps of: 

performing data revision operations, to add the 
minimum necessary revisions required to sat- 
isfy the limiting conditions including limitations 
of the structure or design of a second frame 
type, while performing data addition opera- 
tions, to add data relating to parts which are 
present in the second frame type but not in said 
first frame type, to data relating to the frames, 
including the frame shape for first eyeglass 
frames affiliated with a first type of frames hav- 
ing a specific design. 

21. The method for changing the type of eyeglass 
frames, according to Claim 20, wherein said data 
revision operations for changing from said first type 
of rimless eyeglass frames to said second type of 
full-rimmed eyeglass frames include: 

concave check, maximum radius check, and 
determining closing block position; 

closing block position radius check and th 
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radius revision for the dosing block position 
performed when that R value is below a certain 
value; and 

minimum radius check and minimum radius s 
revision performed when that minimum R value 
is below a certain value. 

22. The method for changing the type of eyeglass 
frames, according to Claim 20, wherein said data 10 
revision operations for changing from said first type 

of rimless eyeglass frames to said second type of 
semi-rimless eyeglass frames include: 

concave check, maximum radius check, mini- is 
mum radius check, and minimum radius revi- 
sion performed when the minimum R value is 
below a certain value. - 

23. The method for changing the type of eyeglass 20 
frames, according to Claim 20, wherein said data 
revision operations for changing from said first type 

of semi-rimless eyeglass frames to said second 
type of full-rimmed eyeglass frames include: 

determining closing block position, radius 
check for closing block position, and radius 
revision for closing block position performed 
when that R value is below a certain value. 

30 

24. The method for changing the type of eyeglass 
frames, according to Claim 20, wherein said data 
revision operations and data addition operations 
are performed with computer simulation methods. 

25. The method for changing the type of eyeglass 
frames, according to Claim 24, wherein an image of 
the eyeglasses worn on the face is generated and 
displayed on a display screen, by capturing a face 
image of the eyeglass consumer and laying an eye- ao 
glass frame image, according to data relating to 
said eyeglass frames, over the face image; and 

said data revision operations and data revision 
operations are performed on screen, in the 45 
case where data revision operations and data 
addition operations are performed with compu- 
ter simulation methods. 
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